Introduction {#sec1-1}
============

Wilson\'s disease is a rare metabolic disorder characterized by copper accumulation in the body, mainly in the liver and brain. In Japan, one in 40,000 individuals is believed to have Wilson\'s disease\[[@ref1]\]. Usually, onset of symptoms occur between the ages of 6 and 40, caused by mutations of the ATP7B gene on chromosome 13, leading to dysfunction of the copper transporting liver enzyme P-type ATPase. This enzyme is responsible for transporting copper into bile and incorporating it into ceruloplasmin\[[@ref2]--[@ref5]\]. Ceruloplasmin is a protein synthesized in the liver and is the major copper carrying protein in blood, responsible for transporting about 90% of copper in plasma. Liver disease leads to reduction in ceruloplasmin synthesis and a decrease in plasma level. Low plasma level of ceruloplasmin is an indication for Wilson\'s disease\[[@ref6]--[@ref10]\].

Wilson\'s disease affecting the liver may be asymptomatic or may present in the form of hepatomegaly, fatty liver, jaundice, acute hepatitis, fulminant hepatic failure, portal hypertension with bleeding varices, cirrhosis and even liver cancer\[[@ref11]--[@ref14]\]. NASH is fatty inflammation of the liver in the absence of excess alcohol consumption. Most cases of NASH are related to insulin resistance and the metabolic syndrome (obesity, hyperlipidemia, type 2 diabetes mellitus and hypertension) and respond well to treatments for type 2 diabetes mellitus, that is, diet restriction, weight loss and other life-style related changes. Usually, NASH is diagnosed following abnormal liver function tests during routine examinations or screening tests for some other disease. Diagnosis of NASH is made in the presence of elevated liver enzymes and hepatic steatosis on abdominal ultrasound and confirmed by liver biopsy, which determines the severity of liver inflammation and fibrosis progression\[[@ref15]--[@ref18]\].

Case Report {#sec1-2}
===========

A 34-year old man with a history of hyperlipidemia was admitted to a clinic with symptoms of abdominal pain and mild hematuria. Based on the patient\'s symptoms, urinary tract infection was initially suspected, but no evidence of renal stone was found. Hyperlipidemia and elevated liver enzymes were shown in the biochemical tests ([Table 1](#T1){ref-type="table"}).
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The patient had no history of prior similar illness nor was there a family history of liver disease. The patient\'s alcohol consumption was around 350 ml of beer 3 times a week. After being diagnosed as fatty liver, the patient was referred to Kawasaki Hospital. Initial laboratory tests revealed the elevated liver enzymes (ALT: 150 IU/L, AST: 45 IU/L, ALP: 466 IU/L, and γ-GTP: 152 Iu/L) and an abnormal lipid profile (T-Cho: 239 mg/dl, TG: 309 mg/dl, and LDL-C: 150 mg/dl), but the markers of viral or autoimmune hepatitis were negative. Subsequent abdominal ultrasound and CT-scan were indicative of fatty liver. Liver biopsy showed diffuse fat deposition (70-80%) in all lobules of hepatocytes with large to medium fat droplets, localized in the portal area. Presence of mild to moderate portal inflammation with the limiting plate intact was also observed in the liver parenchyma. The biopsy assessment was fibrosis stage 1 and activity grade 2 ([Fig. 1](#F1){ref-type="fig"}).

![Three sets of biopsy specimens of the patient in HE & Azan staining showing fibrosis stage on first admission (Biopsy 1), 2 years later, (Biopsy 2) and 1 year after the 2^nd^ biopsy (Biopsy 3).](NAJMS-1-74-g002){#F1}

Accordingly, the patient received treatment for NASH in the outpatient clinic, along with advice on making lifestyle changes to improve health. However, on subsequent follow-up, NASH remained unresolved, liver enzymes remained elevated (ALT: 106 IU/L; ALP: 413 IU/L; γ-GTP: 105 IU/L) and liver biopsy showed a continuing inflammation in the portal area with the limiting plate partly broken. Interphase hepatitis with bridging fibrosis was observed in some areas with moderate inflammation. Fat deposition had moderately decreased to about 50%, with the presence of small to moderate sized fat droplets. The biopsy assessment was fibrosis stage 3 and activity grade 2 ([Fig. 1](#F1){ref-type="fig"}).

Further laboratory investigation showed a decrease in the levels of ceruloplasmin (7mg/dl) in sera and the urinary excretion of copper to be 74.2 μg/ in 24 hours, though only traces of copper were detected by liver biopsy. Suspicion of Wilson\'s disease led to diagnostic mutation analysis via Direct Sequencing. Presence of a heterogeneity in the patient\'s ATP7B gene confirmed Wilson\'s disease ([Fig. 2](#F2){ref-type="fig"}).
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However, the patient had no apparent neurological sign or symptoms of Wilson\'s disease. Administration of D-penicillamine at a dose of 795 μg/day resulted in an increase in the urinary excretion of copper at 666.7 μg/day. After 10 months of treatment, liver function tests improved (ALT: 48 IU/L; AST: 28 IU/L; ALP: 332IU/L; γ-GTP: 61 IU/L), and with the help of nutritional counseling, an excess body weight of about 5 kg was lost. Liver biopsy showed overall marked decrease in fat deposition (\< 5 %) in the liver, though within the liver parenchyma, bridging fibrosis remained unchanged and fibrotic bands appeared fine but still connected to the portal area ([Fig. 1](#F1){ref-type="fig"}).

Discussion {#sec1-3}
==========

A progressive case of Wilson\'s disease showed good response to D-penicillamine treatment. Initially, the patient\'s presenting symptoms were indicative of NASH\[[@ref15]\]. However, treatments for NASH were unable to prevent fibrosis progression of liver tissue\[[@ref16]\].

Differential diagnosis of NASH is important, and led to the confirmation of Wilson\'s disease. Patients with NASH often present with few or no symptoms, though imaging techniques and liver biopsy show fat accumulation in the liver, mostly accompanied by hyperlipidemia. However, evaluation of patients based on fatty liver, hyperlipidemia, and abnormal liver function tests may not be sufficient in detecting the severity of the underlying cause.

Wilson\'s disease is transmitted through a recessive gene believed to be located on chromosome 13, which disrupts copper metabolism. Since the main sites of copper accumulation in the body are the liver and the brain, hepatic and neuropsychiatric symptoms often predominate in early childhood. Therefore, a great awareness of clinical features of inherited metabolic liver diseases such as Wilson\'s disease may promote proactive diagnostic evaluation, preemptive treatment and help in preventing the development of phenotypic complications.

Therefore, for the adult and even elderly patients with unexplained histologic findings of steatohepatitis, it is reasonable to consider the possibility of Wilson\'s disease, before starting any treatment regime.
